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POSITIONS AND AREAS OF SUN SPOTS—Continued

Heliographie
East- Dif- Dis- | Area
ern %ﬁg&f fer- |y on- . | tance) of }g... | Plate )
Date | stand- ou ence i Lati- | from | spot count qual- | Observatory
ard ngop in {20 |tude | cen- | or ity
time *  |longi- ter of {group
tude disk
19‘0' A m ° o ° o
Jan. 28.._{ 11 10 6741 | —64 | 111 | 412 66 | 630 10] G | U.B.Naval
L ’ 6741 | —47 | 1281 411 5 | 776 12
6740 | 133 | 208 | -7 33 97 10
Q) (-6 1603 | 32
Jan, 20___| 11 14 6741 | —49 | 113 { 412 521 630 10 G Do.
6741 | —-32 | 130 | +11 36| 776 17
6740 | 47| 209 | -7 47 97 10
(162)| (-6) 1503 [ 37
Jan. 3014 50| 6M2|—76| T | +7] 78} 38| 2| P Do.
6743 | —75 72| -4 76 07 1
6741 | —34 | 113 | 412 38| 633 [
6741 | —18 | 120 | 411 25§ 679 7
6740 | 461 | 208 | -7 61 48 1
147)} (—6) 1745 | 17
Jan, 31...[ 13 10 (*) | ~78 62| —8 12 1]va Do.
6743 | —68 67 | —23 12 1
6742 | —62 B —-7 62 | 242 2
6743 | —61 4 —24 63 | 121 1
6741 | —21 114 | +12 27 { 533 15
6741 | —5 ! 130 | 411 17 | 679 8
(135)] (—86) 1509 | 28

" Mean daily area for 27 days=1023.
%=not numbered VG=very good; G=good; F=fair; P=poor.
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PROVISIONAL SUNSPOT RELATIVE NUMBERS FOR -
' JANUARY 1940 .

[Dependent alone on ohservations st Zur(c'ix]

[Data furnished through the courtesy of Prof. W, Bruiinier, Bidgen.-Sternwarte, Zurich,
Switzerland] . . . L

January 1040 | Beleilve | sanuary 1910 | Relaflve | yanuary 1040 | Belative

" Ee 39 Ee 50

37 29

42 34

- 61

b __ *Ee 33

* 55 a 61

38 64

Me __ 59

- 41 Mac 88

Mean, 20 days =50.9.

*® Observed at Chur.

a=Passage of an average-sized group through the central meridian,

b="Passage of a large group through the central meridian.

e¢=New formation of a group developing into a middle-sized or large center of activity:
E, on the eastern part of the sun’s disk; W, on the western part; M, in the central-circle
zone.

d=Entrance of & large or average-sized center of activity on the east limb.

AEROLOGICAL OBSERVATIONS

[Aerological Division, D. M, LITTLR, in charge]

By B. Francis DasHIELL

The lowest mean free-air pressures for January pre-
vailed over northeastern Canada (Newfoundland Airport,
48°58’ N., 54°35’ W.), Sault Ste. Marie, Mich., and Fair-
banks, Alaska, at all levels (charts VIIL, IX, X  and XI).
Highest mean pressure occurred in the South, being cen-
tered over Miami, Fla. However, at 5,000 feet (chart
VIII), pressure was slightly highest over the Rocky
Mountain region (southern Colorado). During the cur-
rent month the Alaskan mean pressures were higher than
those recorded in any preceding month. Also, the Fair-
banks, Alaska, pressures, which heretofore have been
lower than those observed at Sault Ste. Marie, Mich.,
were higher during January.

The pressure gradient between the regions of high and
low pressures (Miami, Fla., and Sault Ste. Marie, Mich.,
respectively) increased steadily with altitude up to 8
kilometers, and then slowly diminished. This gradient
showed a mean difference of 9, 18, 27, 35, 39, 35, 29, and
20 millibars at 0.5, 1.5, 3, 5, 8, 10, 12, and 14 kilometers,
respectively.

The persistence of outstanding low-surface temperatures
during January was reflected by the minimum mean free-
air temperatures (° C.) recorded by radiosondes and air-
planes. Lowest mean temperatures occurred over Sault
Ste. Marie, Mich., in all levels up to 9 kilometers; then
over Bismarck, N. Dak., at 10 kilometers; Boise, 1daho,
and Oklahoma City, Okla., at 11 kilometers; Medford,
Oreg., at 12 kilometers; and Miami, Fla., at 14, 15, 16, 17,
18, and 19 kilometers. A low mean temperature of
—74.2° C. was noted over Miami, Fla., at 17 kilometers.
Highest mean temperatures occurred also over Miami,

Fla., in all lower levels up to 11 kilometers; then over
Joliet, Ill., at 12, 13, 14, and 15 kilometers; and over
Nashville, Tenn., at 16 and 17 kilometers. Alaskan mean
temperatures were warmer than those recorded at several
stations within the United States proper. Up to 9
kilometers, Sault Ste. Marie., Mich., averaged about 4° C.
colder than Fairbanks, Alaska, at all levels,

Mean temperatures were colder than those occurring in
all previous months of record, even at those stations with
18 months of radiosonde observations. This condition
persisted up to 11 kilometers, but above that level Janu-
ary was generally warmer than most previous months,
Comparing January with the corresponding month of
1939 at those stations having a complete year of radiosonde
observations, it was found that the current month was
colder oyer all portions of the country except the western
slope o? the Rockies. The greatest tendency toward
lower 1940 temperatures occurred over the northern and
eastern portions of the United States during January.

Individual minimum temperatures were lowest over
the far South and West, with the extremes occurring at
Miami, Fla. (—78.0° C.), El Paso, Texas (—76.1° C.),
Phoenix, Ariz. (—75.0° C.), San Diego, Calif. (—72.0°
C.), and Medford, Oreg. (—72.0° C.). However, these
individual temperatures were generally warmer than
extreme minimum temperatures recorded during previous
months at altitudes ranging from 16 to 18 kilometers.

The levels of mean freezing temperatures (0° C.) in the
free air ranged from a surface line reaching from North
Carolina, Alabama, Oklahoma, Arizona, Nevada, and
Washington, to altitudes of 3,710 meters over Miami,
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Fla.; 2,950 meters over San Antonio, Texas; 2,100 meters
over Alpuquerque, N. Mex.; 2,940 meters over Phoenix,
Ariz.; and 2,190 meters over Medford, Oreg.

Resultant-wind directions were predominantly north-
westerly over the northern and eastern portions of the
country, except in Florida. This flow of air, appearing
during a month of abnormal cold, showed directions to be
decidedly more northerly than in the same month of 1939.
A similar situation existed at 5 and 10 kilometers (charts
X and XI), and intermediate levels as shown in table 2,
where the observations are based on § p. m. observations.

The resultant velocities were high in the East at 1.5
kilometers (chart VIII), and in the Southwest at 3 and 5
kilometers (charts IX and X, respectively). Outstanding
resultant velocities of 31.0, 47.8, and 51.7 meters per
second, at 5, 8, and 10 kilometers, respectively, occurred
over Greensboro, N. C. Except for the South, the cur-
rent velocities were generally lower than in January 1939.

Also, diurnal variations in direction at 1.5 and 3 kilo-
meters (charts VIII and IX, and table 2) indicated that
the 5 p. m. winds were more northerly than the early
morning winds over all of the country except the far
West at 1.5 kilometers, and over all but the south-central
portion at 3 kilometers. Afternoon velocities were bigher
i;ha.xi at 5 a. m. in the extreme North and South at both
evels.

At 1.5 and 3 kilometers the January 5 a. m. wind direc-
tions departed from the established normals at a number
of well-located stations by clockwise rotations over the
entire United States, with the exception of the far North-
west, where current departures backed away from normal
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in counterclockwise rotations. The wind velocities were
greater than normal in all sections except the Northeast
at 1.5 kilometers, and less than normal everywhere but
the far South, at 3 kilometers.

Table 3 shows individual maximum wind velocities for
January. These were not particularly outstanding, al-
though somewhat greater than usual. The velocity of
86 meters per second recorded over Atlanta, Ga., at 9,990
meters, was the greatest to occur in the Southeast in the
upper air, and has been exceeded but four times elsewhere
during the past several years.

MEAN MONTHLY ISENTROPIC CHART !

In the mean isentropic chart, 8=296°, for January 1940
(chart XII), strong west and northwest winds extend over
most of the United States with no indication of an anti-
cyclonic eddy. Judging from the light easterly wind at
Merida, Yucatan, a weak anticyclonic eddy probably exists
over the southern portion of the Gulf of Mexico; and in
the Far West there exists a distinct anticyclonic ridge as
shown both by winds and moisture.

Precipitation amounts were mostly subnormal over the
central and eastern parts of the country, probably a conse-
quence of the almost continuous regime of polar air over
these regions and the blocking of moisture transport from
the Gulf of Mexico. The interesting contrast on the west
coast of precipitation deficit in the North Pacific States
and excess in California apparently cannot be explained

by the pattern shown on the chart.

1 Prepared by Division of Research and Education.

TABLE 1.—Mean free-air barometric pressure (P.) in millibars, temperature in °C., and relative humidities (R. H.) in percent, obtained by
airplanes and radiosondes during January 1940

Stations and elevations in meters above sea level
Albuquerque, N. Mex, Atlanta, Ga. Billings, Mont. Bismarck, N. Dak. Boise, Idaho Buffalo, N. Y. Charleston, 8. C.
. (1,620 m.) (300 m.) (1,080 m.) (505 m.) (824 m.) (220 m.) (14 m.
Altitude
- (meters)
m.s.l, Num- Num- Num- Num- Num- Num- Num-
belr) of ber of| R betl; of R betr) of R belx; of R bell; of R belr) of R
ob- R. | ob- ob- .| ob- .| ob- . | ob- .| Ob-
ser- P.| T. H. | ser- P.| T H. | ser- P.| T. H. | ser- P T H.| ser- P.| T. H.| ser- P.| T. H. | ser- P T. "
va- va- va. va- ya- va- va-
tions tions tions tions tions tions tions
0.8 62 31 31| 919 —0.2| 87 20| 989 —8.5 85 31(1,018; 0.4] 78
e 31] 960 —3.3| 72| e |icaeceac]eann]omme e n e[ mm e e m o e . 20| 0b4 —0.8| 80 31 959 21| 65
.- 31 31| 904 0.1| 85 29| 804(—12.0| 83 31 901 0.6|. 62
I 31 31| 850 —1.1| 8t 29| 837(--13.8 81 81 846| —0.4] &7
0.5 59 31 31| 798| —-2.9| 81 20| 783|—15.7| 79 311 705 —1.8] 51
-2.0| &0 31 31 —b5.0 29 31} 747 —3.3| 49
—~4.4| &0 31 31 ~7.5 20 31 701 ~5.5 48
—9.2| 56 31 31 3.2 29 31| 616{—10.2; 48
~15.4| 48 31 30, 9. 6 29/ 81| 540{—16,1; 44
—22.4] 43 30 30 3 29 31| 472|—22.4] 44
—-20.7; 39 30 29 29 30| 4132(-—-20.4| 43
—38.1; 39 30 28 20 30| 357(—36.9| 41
—45.9|___. 29 28 P 201 308|—44.3(_ ...
—53.0|.__. 29 26 26 28| 264{—50.3|.._.
—~B88. 7 .. 29 4 25 25| 227|—54.8|-___
—58.9 29 23 24 23 194|—56.5]_...
—58.9 27 18 21 18 165(—58.91____
—60.7 26 17 15; 1401~68L. 5[ _..
—83.4[_... 23 12 10; 118/—63.9(_.__
—65.6].__ 20 9 9| 100|—64.9{___.
86)—68.7]___. 11 8
........... .- b —— .
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Tanre 1.—Mean free-air barometric pressure (P.) in millibars, temperature in °C., and relalive humidities (R. H) in percent, oblained by
airplanes and radiosondes during January 1940—Continued

Stations and elevations In meters above sea level
Dayton, Ohlo! Denver, Colo. E] Paso, Tex. Ely, Nov. Falrbanks, Alaska Jollet, IIl. Juneau, Alaska
(150 m.) (1,616 m.) (1,193 m.) (1,908 m.) (153 m.) (178 m.) (49 m,)
Altitude
(meters)
m.s. L Num- Num- Num- Num- Num- Num-| Num-
be{,ot R bef’?f R be{’?l R be{)ol R be{)or R be]l;o! R be{)ol’ R
ab- .|l o Ao .| ob- .| ob- .| ob- .| ob- .
per- | B | T & ]ser- [P ] T |H |ser- | B| T |Hjoerr | B T |Hlsorr! B°|T |E|ser- | | T |H|ger- | 2| T |H
v va- va- va- va- va~ va-
tions tlons tions tions tions tions tions
30, 0.5| 73
30| —-1.8! 72
30 -3.3] 73
5.3| 59 30 =50| 75
=3.7] 72 311 801 3.8/ 54 31 30 —6.81 78
—5.5| 67 31| 753; L8| 52 31 30, —8.8| 80
—7.4] 66 31 707} —0.9| 52 31 30 -11.2| 81
—13.0; 68 31| 628 —6.9] 45 31 30 -16.5| 76
—18.7( 69 31; 548|--13.2| 42 31 30 ~23.3| 78
~25.7| 67 31| 480{—19.9| 39 31 20 —30.6] 74
—33.0| 656 31| 418/—27.3 31 28] —-37.9] 72
—40,8; 65 31| 363|—35.0 37 31 7 —45.3[.._.
—48,8f.___ 31} 314|—43.1|.... 30| 22 —52.4]__..
—54.8(____ 31; 270{—50.6 ... 29 27 ~53.9]....
-—58,6)___. 20| 231|—56.8|._.. 29 25 216/—67.9|.._
191{—58.8|____ 29| 197|—69.4|____ 29 21 1841 —-55.0)....
163|—57.06|__-. 27 188|—00.5)_. .. -] 17 188|—35.93}.._.
139|—57.4]_.__ 25( 143|—62.8|..__ 28, A 15 135(—55. 7{..--
119|—50.1]._._ 23f 121|—65.9(_.__ 26( 119|—61.6|__.. 10, 115|—56. 4)____
101)—60.4]_. .- 20, 103|—68.2|_.__ 24 102/—63.1)-_.. 8 ~57.8|--.-
86/—061.6{__._ 13| 87/—60.4).___ 18] 87|—63.8/.... 8 3 ————
..................... et e 8 73/—62.0|_.._ 5 08[—58. 4. .]-aceeu|-eces]emmana]enen .
Statlons and elevations In meters above sea level
Lakehurst, N, J.3 Moedford, Oreg. Miami, Fla. Minneapolis, Minn. Nashville, Tenn. Norfolk, Va.? Oakland, Calif.
(39 m.) (401 m.) (4 m.) (263 m.) (180 m.) (10 m.) (2 m.)
Altitude
{meters)
m.s.l. Num- Num- Num- Num- Num- Num-| Num-
bell;ol R belx;_ of| R be{)_or R belx; of R betl;_ of| R bell; of R beg_ol R
ol .| o .} o .| ob- .1 o .| ob- .| o .
gore | Bl T |H | ser- | B-| T (H.|ser-| P | T |H |ser- | B T [H [ser-| B-| T (B |ser-| B| T (H]|ger-| P | ™ |H
va- va- va- va- va- va- va-
tions tions tions tions tions tions tions
73 28| 968 4.6; 86 3111,019] 12.3| 88 31} 989{—14.6] 84 31(1,000, —5.3 3111,017] 0.8| 82
73 28! 957| 4.8} 81 31 961 13.5] 74 31| 958/—14.0{ 85 31| 960 —5.9 31| 958 90.9f 78
72 28| 900f 5.7 64 31| 905 11.3| 70 31} 898|—12.6| 79 31} 900 —7.0 31 902 8.5/ 71
74 28| 847 4.1 58 31| 853| 0.5/ 60 3l B841|-12.6{ 75 31| 845 —6.7 31; 850! 5.9 67
72 28] 796 1.1| 56 31| 803 8.0/ & 31} 7871—13.3 31| 782 -7.1 311 78 3.7 60
70 28) 748 —1.97 B4 31} 785 6.5 48 31} 737)—-14.8) €8 31 743) —8.3 31) 7511 0.9 &8
68| 28] 702| —4.8 55 31| 710 3.8/ 45 31 690|—17.3] 67 30| 696{-10.3 311 705 —2.0/ 55
60/ 27| 617|—11.0] 53 31| 628/ —1.6{ 43 31| 602[—22.7( 64 20| 611}—14. 6 31 621) —8.1} 50
60 27] 541/—17.4| 51 31| 553 —7.0| 40 31 525/—29.1 61 29/ 534|--20.0 81| b545(—14.5] 50
63 27| 473{—25.0] 50 30{ 485/—13.5! 37 31) 458/—35.9; 59 20| 468|—26.7 31| 477/—-21.4] 48
26| 411(-32.0] &0 425|—20.4 36 20| 394{—43.1| 59, 28 405/—33.0 31| 416/—28.5 47
26 . 30} 3711—27.2| 36 28| 339|—48.9|-... 28 350|—39.8 31] 361(—36.5f 47
24 30, 322—34.68) 35 27) 200{—53.61____ 27| 802|—48.5 31 311|—38.5....
23 30 3 259/—51. 9 31| 268|—44.6]{....
21 30 222|—54.3, 30 229|—52.3i....
20 30 190(—54. 5 30| 195{—57.8{__..
29, 163(—55. 0 30| 166|—59.8]..-.
28 139(—58.8 20| 142{-59.7)..._
27 118(~56. 4 27| 120|—60. 2|-.._
26 101{~56.6 26| 102—61.7....
24 86(—56.3 2 87(—63.5|....
b4 NI (. TE 0 ¥ SR RO PRV SOV SOV (RPN ISR VRO RO S —— 11| 74]—64.5]....
8 63 —=TL Ol | ]mao oo frmm || aea JENESESE ORI SO A, c——— 5 63(—64.1....

See footnotes at end of table,
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TaBLE 1.—Mean free-air baromelric pressure (P.) in maillibars, temperature in °C., and relative humidities (R. H.) in percent, obiasned by
airplanes and radiosondes during January 1940—Continued

Btations and elevations in meters above sea level
Oklahoma City, Okla. Omaha, Nebr. Pear] Harbor, T. HJ Pensacola, Fla.} Phoenix, Ariz. 8t. Louds, Mo. San Antonio, Tex.
(391 m.y (301 m.) (6 m.) (24 m.) (339 m.) (171 m.) (174 m.)
Altitude
(meters)
m. 8.1. Num- Num- Num-| Num- Num- Num- Num-
bell; of R belr)_ of| R be]l;ot R bell; of| R be{)_of R be{rof R beit)_of R
ob- .| o .| ob- .| ob- .| o .| o .| o .
ser- P.| T. H. | ser- P.{ T. H.| ser- P.| T. H. | ser- P.!| T. H. | ser- P. | T. . | ser- P.[ T H. ]| sor- P.| T. H
va- va- va- va- va- va- va-
tions tions tions tions tions tions tions
30 31| 088|—14.9| 81 31(1,011| 19.3 89 281,021 3.1] 70 31| 877| 9.3/ 56 31i1,002(—10.2} 83 311,003 4.0} 71
30 31| 962|—13.5 81 31| 955 19.1| 74 28| 962| 2.8| 61 31; 959 13.1| 57 31| 960(—11.8| 85 31| 964{ 6.4 67
30 31| 901|—-10.86{ 74 311 901| 151} 79 28| 905 3.6| 49 31| 903| 11.8] 55 31| 800{—10.8| 84 31| 906] 4.2 61
30 311 845 —8.5/ 66 31] 850| 13.4| 66 28| 851 3.1 44 31} 850 8.8 5 31| 843 —9.6{ 70 311 852 87 &8
30 31| 7911 —9.3| 62 31| 800| 11.4| &3 28( 800] 2.1 42 31 5.4| 56| 31| 790 —9.9] 74 31| so1; 3.3 &
30 31 742|-11.2] 61 31| 754] 9.9 38 28| 751y 0.7 38 31 753 2.6] 85 31| 740(—11.68] 70 31| 753 20| &8
30 31| 605/—13.8] 60 311 7100 7.3 20 28{ 706 —1.3( 37 31 707) —0.3| 54 31| 693|—13.9] @7 3l 707] —-0.21 8
28 31| 608|—18.5 60 31 627 1.4 24 28| 622| —-5.8 31 31| 624) —8.3| 49 311 607[—18.8| 64 31| 624 —53] 48
28 31| b32{—24.5 28, -11.4| 31 31| 548{—12.9| 45 31| 530[—24.8( 61 31 b549/—-11.6] 46
28 20| 462{-30.8 23 -17.8| 34 31 480[—20.2; 43 30| 461(—31.7| &9 28| 481|—~18.8| 46
28 28| 401|—38.0 23 —24.9| 35 30| 418{—27.8( 42 30| 390(—38.0 57 28| 420(—26.1| 44
28 28| 346|—45.3 20 —32.3| 37 30 363|-35.5 41 30| 344;—45.68(____ 28| 365(—33.6| 4
25 281 207|—51.7 20 39.4( 37 30 313|—43.5 39 20( 208(—51.8|__.. 28 315|—41.8(____
20 27| 2564|—56.9 16, 46, 4 20| 270|—561.0|.__. 200 253{~58.7|._._ 27} 271(—48.8[____
18 26| 217|—58.4 13 52. 0 20 281{—57.2|.___ 27| 216{—58.6(___. 25f 232|—54.9(_ ...
16 26| 184[{—57.7 11 56. 0 26| 197(--58.3|._._ 27| 184|-55.6]____ 24| 108|—88.0f.__.
23} 157|—587.1 8 57.9 25| 168[—59.0|__.. 26! 157|—56.3|--_. 24| 160(—60.7|..__
20| 134|-57.7 [] 60. 6 23| 143(—61.0[____ 22 134|-57.1|._._ M| 144|—62.7|...
14| 114(--58. 5 18| 122{—63.6|___. 13| 114(—58.8{ ... 21| 122(—65.4|.___
9 97|-50.3 11! 103|—66.9|.... 16
..... 7| 88{~67.5}.... 8
................. [EUNEOR, FRORRIEY ORI (RN SR FRRon PR SRR SR 5] 74|—65.6|._..
Stations and elevations in meters above sea level
Ban Diego, Calif.3 4 Sault 8te. Marie, Mich. Seattle, Wash ! Shreveport, La. ? Spokane, Wash, ‘Washington, D, C.?
(19 m.) (21 m.) (10 m.) (61 mJ) (598mm.) m)
Altitude (meters)
m.s. L Num- Num- Num- Num- Num- Num-
belx; of R bell; of| R belr) of R be{)of R bell;_ of| R bell;of R
ob- . | ob- . | ob- . | ob- . | o . | ob- .
ser- P. T. H. | ser- P. T. H. | ser- P. T, H | ser- P. T. H. | ser- P. T. H. | ser- P. T. H.
va- va- va- va- va- va-
tions tions tions tions tlons tions
29] 1,016 13.4 271 1,020] —6.3 71
959] 13.0 968
20| 903; 11.4
20| B850 9.2
29] 801 6.9
29| 753 4.5
29| 708 1.8
28| 624 —5.1
15| 549(—11.9
14| 480|—18.3
14]  419{—25.1
14| 365|—32.7
14 317|-40.2
13| 274|—-46.6
12| 235|-51.7
12! 201|—54.3,
11 1731 —56.1
9 148|—57. 8]
7]  126)—59.4|.
7| 107}—62.5|-

17. 8. Army, Patterson Field (Fairfield), Ohio.
17. 8, Army, Barksdale Field, La.

Nore.—All observations taken at 1 a. m., 75th meridian time, except those at Washington, D. C., Lakehurst, N, J., Norfolk, Va., and Pensacola, Fla., where they are taken
before 5a. m., 75th meridian time. At Pearl Harbor, T. H.,and Seattle, Wash., observations are taken after sunrise. None of the means included in this table are based on less than

16 surface or 5 standard-level ohservations.

17, 8. Navy. .
4 Alrplane Jan. 1 to 16, inel., and radiosonde

Jan. 17 to 31, inclusive.

6 0} Number of observations refers to pressure only as temperature and humidity data are missing for some observations at certain levels; also,
the bumidity data are not used in daily observations when the temperature is below —40° C.

LATE REPORT MAY 1939 (Humidity data only)

LATE REPORT JUNE

1939 (Humidity data only)

Relative hu- Relative hu- Relative Relative
midity midity humidity humidity
Altitude (metersym. 8.1, Halitax, |[Altitude (meters) m. s. 1. Holifex, Altitude (meters) Halifa, || 21000 Opeters) Halifar,
Atsea | Nova Atsea | Nova Atgea | Nova tsea | Nova
(3m.) | Scotia (5m.) | Bcotia (6 m.) | Beotia (3 m.) | Socotia
(5m.) (6m.) (5m.) $m.)
93 87 58 67 92 88
89 82 55 64 90 83 56 58
84 78 53 61 84 77 51 56
77 70 52 59 78 73 48 56
69 78 52 57 76 69 4“4 80
64 77 1) A R 69 05 43 48
82 73 62 62 42 438

Soundings made by U. 8. Coast Guard cutters Champlainand Chelan of International
Ico Patrol. The observations at ses were made in an area extending from latitudes 40°
to0 44° N. and from longitudes 47° to 53° W.

Soundings made by U. 8. Coast Guard cutters Champlain and Chelan of International
Ice Patrol. The observations at sea were made in an area extending from latitudes 40°

to 44° N. and from longitudes 47° to 53° W.
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[Directions given in degrees from North (N=360°, E=900°, 8=180°, W =270°).—Velocities in meters per second]

TaABLE 2. —Free-air resullant winds based on pilot-balloon observaiions made near & p. m. (76th meridian time) d
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MONTHLY WEATHER REVIEW

TaBLe 3.—Mazimum free-air wind velocities (M. P. 8.), for different sections of the Uniled Stales -
[Based on pilot-balloon observations during January 1940]

JARUARY 1940

Surface to 2,500 meters (m. 8. 1.) Between 2,500 and 5,000 meters (m. s. 1.) Above 5,000 meters (m. 8.1.)
B & » @ » p
2 g 2 g B §
g g Statlon g « | & Btatlon g o | & Station
g 2 £ 2 | 3
2 ~ g g
g1 % | & g1 3 |2 £l 3 | B |g
E |2 (8 E |2 |2 i B | = |8
= A 4 |a = A < |am = A 4 |a
Northeast?_______._. 46.6 | 8W_____ 1,320 | 30 | Akron, Ohio.._____. 43.2 | WNW_.| 3,770 | 17 | Columbus, Ohto_.__|} 40.0 | WNW__} 6,830 | & | Columbus, Ohio.
East-Central 3_ 30.2 | WNW__}2,500| 5| Elking, W. Va_____. 40.8 | WN'W__{ 4,530 | 17 | Knoxville, Tenn____|{ 79.5 9,120 | 21 | Greensboro, N. C.
Boutheastd_____ 34,4 | WBW__ (2010 | 14 | Atlanta, Ga__._._.__ 47,2 | WBW___| 5,000 | 14 | Atlanta, Ga______... 86.0 15 | Atlanta, Ga.
North-Central ¢. 34.6 1 WNW__| 2450 | 16 | Detroit, Mich_______ 40,0 | WNW__i 4,070 | 16 | Detroit, Mich_.._._. 616 11 | Huron, 8. Dak
Oentral d.... ... 37.4 | NNW. 1| 1,200 | 14 | Des Moines, Town. .|| 48.6 | WNW__| 3,520 | 17 | Moline, 11 ...~ 86.0 29 | Omaha, Nebr,
South-Central 38.4 | WNW__]| 1,500 | 13 | Dallas, Tex_._._..__ 63.0 | W_______ 5,000 | 12 Amm‘ilio. Tex____... 72.0 15 | Abilene, Tex.
Northwest T_.___ 36.8 | W_______ 1,900 | 16 | Billings, Mont___... 43.7 W..... 4,620 | 14 | Billings, Mont...___ 55.0 24 1 Billings, Mont.
West-Central 39.2 | WNW.__[ 2480 (16 | Cheyenne, Wyo..... 4.0 | NNW.__| 4,600 | 12 | S8acramento, Calif_._|| 70.4 6 | Modena, Utah,
Southwest?. ______._. 20.3 | WNW__| 2,370 | 11 | El Paso, Tex.._...__ 37.0 | WNW_.| 3,700 | 28 All\l;luquerque, N. || 86.0 22 Aﬁuqnerque. N.
ex. oX.

1 Maine, Vermont, New Hampshir%, Massachusetts, Rhode Island, Connecticut, New

York, New Jersey, Pennsylvania, an

1 Delaware, Maryland,

Tennessee, and North Carolina.

3 South Carolina, Georgia, Florida, and Alabama.
i Ivfinnuotn, North Dakota

+ Michigan, Wisconsin,

van northern Ohjo.
Virginia, West Virginia, Southern Ohio, Kentucky, eastern

s Indiana, Nlinofs, Iowa, Nebraska, Kansas, and Misso

, and SBouth Dakota.
url.

'en: .

7 Montana, Idaho, Washington, and Oregon.
‘Wyoming, Colorado, Utah, northern Nevada, and northern California.

* Southern California, southern Nevada, Arizona, New Mexico, and extreme west

Texas.

T‘ Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except El Paso), and western
nesseo

TABLE 4.—Mean altitudes and lemperatures of significant poinis ideniifiable as tropopauses during January 1940, classified according lo the

potential temperatures (10-degree inlervals between 290° and 409° A.) with which they are identified.

(Based on radiosonde observations)

Albuquerque, N. | Aglanta, Ga. Billings, Mont. | Bismarck, N. Dek. |  Bolse, Idaho Buffalo,N.Y. | Charleston, 8. O.
NEERARRIERREGIERAIRa
Potentlal temperatures .| E 4 E 2 | & H ;| B 2 lesl & o E § | &
§lesl &, | Bles| 8. | 8 || 8. |8 e B. | 8 |es| &, | 8 |o=|8&.|8 |88,
- | B4} HO « |Be] BD | « |Be| O | S {Be| BO | & |B%| B | & [2<] B | & [Ee| EHD
1<) 3 . 80 ° ::E 80 1=} ‘.: ] 3 k=3 .3 . 30 P=) = 3 3 ° == . 8 o 35 8
E|= E|= E|= E|= E|%= 2
S18 08 [B(8 g |28 |3 |2(8 (3 |2l8 |2 |2(2|8|35/8/¢2
Zis |5 | &[5 Zle |9 |28 13 |2(8 |& [2|8 |9 |2 s
290299 oieemnee 6.4 =30.0 1] 6.3]—340 2] 67{~44.0| 5| 7.4|—s50.8 1] 74| -c00] 11| 6.6]|—454| 1| &8| ~38.0
...... 65| 325 3| 7.8|—46.0| 10| 80| —488B]| 14| 88| —57.3] 4| 9.0|—b7.8| 24| 82| —528| 5| 7.5| ~43.4
310-319__ 9.4| —52.4] 19| 92| —523| 30| 9.6 —568| 19| 00| —618] 14] 9.6|—589] 17| 9.7|-582] 0| 88| —463
320-329 - 100 —50.8| 21]105|-57.2] 19|107] —e0.6| 4[105] —60:8] 20]108| 604 6]|104]—60.2| 24[10.2]| —58.8
330-339_. 1.8 —62.2| 6|1.5|-60.0| 91.5]|—621 1{11.4| —6t0] ‘slin5|-6L2| 8[10.8|—57.3| 13|1L4| —s0.1
340-349_ 124 | ~63.0( 3122 . 1|16 . 2]12.8 | —640 2|121| -85
860380 VRIS S YO IO PR AR AR SN N POV RO SRR At IR NS S
360-360_ 107000 ... ARy Ty
370-379_ 44| —66.0| 2| 146 3|14.6| —6L5
380-380_ 16| —680| 3148 3|149| —640
300-309- 58| —65.5| 4158 1/16.3| —68.0
400-409_ 164 —67.0| 4162
Weightod 1| —88.1 [ 1.2
Mean tlal tempera-
e eghtedy pere- 331.8 336.6 321.3 310.1 3240 308.9 316
Denver, Colo. El Paso, Tex. Ely, Nev. Fairbanks, Alasks Joliet, I11. Junesu, Alaska Lakehurst, N. J.
3 3 3 3 3 3 3
| ] g 1] g ] B o d o g ) g o
-~ o ~ ° ~ o E o -~ oa -~ ] -~ °
Potential temperatures 8 5 g 5 g H i 8 | g ﬁ i §
2 [ ] 8 @ 2 © 2 3 3 4]
Bl & Bt & 2| g g 2 3 & 2 | &
s (8| & [s|8 s| 2]l 8 |=stE81 8 |=s|8| § (%8 s |2 g
gE149 | 8 |83 ] g9 2 |58 CR R 13 2 |§ § ] g1@| 8
a a
E|§| 8 |5|8| 8 |8|8|8 |818|8 8 (8!/8|8/|8|8. |9|4| 4
Zz | 2 = z | = = z | = 2 z | = = z | = = z | = 2 z | = =
__________________________________ 430 7| 71|-51.1] 2| 7.8|—53.5
I T I I I 40.0| 13| 84| —541| 12| 81| —50.9
0.4 552181 0.3 54.6| 24| 97| —50.0| 24| 94{ —56.7
1007 —59.5( 10| 10.2 60.5| 8|106]—60.9| 7)105]|—581
13.3| —621| 21|18 60.0 | 3]10.2| —53.7 1{10.8 | —57.0
129 —680| 10{126 8L5| 2511.6] —61.0 ... [ |...Co...
1.8 | —586.0 [oooo. | __ 1131 .
12.8 | —86.5 27144
13.4| —66.0] 4150
14.7| 600 3153
155 | —63.0 1| 15.8
.............. 6168
10.67| =580 |...._. 121
Mean potential tempera-
ture (weighted).._.____ 326.1 342.5 332.0 315.5 317.0 312.5 321.0
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TaBLe 4.—Mean allitudes and temperatures of significant points identifiable as tropopauses during January 1940, classified according to the
potential temperatures (10-degree intervals between 290° and 409° A.) with which they are identified. (Based on radiosonde observations)—Con.

Medford, Oreg. Miami, Fla. Minneapolis, Minn. | Nashville, Tenn. Oakland, Calif. Oklahgﬁ:'(}ity. Omaha, Nebr.
o @ & o % G =
Els s s Els L Els Els
Potential temperatures j | ’ 3 © 3 o 3 | @ 1
E| B El5qg18|8|q/8]|8 E| g Ele | 8|8
Ble e |8 s 8|8 2|2 |8 2|8 |8 |e|c|h|=|¢ B|%|°¢
LK s|E| 6 (s|5| & |s|8|5|s|E]5!s gl s |sl2] ¢
£ = 2 S =
179 g g9 8 |g(<)| 2 g9 g3 28 |gl3|=s|g|35| 2
50§ 8 |5(8|538|6|8|3|6/8|53|8|/8|2|8(|2|81/8/|8|3
= I~ @D < D
z | & & z | & p-| z | a 2 z | = 2 zZ | & 2 z | = b= z | = =
6.2 . 12| 6.8 —46.3 1 5.2 ~26.0 | ____f..o_f______ 2| 64| —355 3| 6.4 ~—40.3
9.0 3 21| 82| —522 8 66| —34.4 21 7.0} =345 6| 69| —384 18} 7.7| —46.1
9.7 . 8 .- 17| 9.7 —59.8 16] 89| —48.5 16| 9.5 | —-52.0 13| 9.7 —-55.3 21 9.7 -85
11,1 | —61.3 9( 9.6 | —43.0 7110.4 | —60.1 15] 10.2 | —54.7 23 | 10.9 | —59.8 15| 10.9 | —6L.1 16 | 10.4 ] —58.2
11.6 | —62.0 20 | 10.6 | ~47.0 2] 11.4 | —58.5 6112 -56.2 14 | 1L.7 | —60.3 3{1L5} —617 71111 —59.3
122 —620] 19 |127 ) —en8 | .| {..._.._. 2|1L7{ —57.0 2| 120 | —56.0 21125 | —66.0 4(11.0] —6L2
.............. 71138 —659 1111.0 | —-52.0 21124} -58.0 31135 . -
129 | —46.0 11§ 145 | —67.1 1126 =560 . __|-e o foemeenoo 21141
142 | —65.0 5|15.4 | —72.4 1126 | -53.0 1132 —~56.0 11131
______________ 8183 | -2 .| __|.___..| 1|147]—-630 2156
15,5 | =615 70168 ) —73ia |2 T(TTTTITyIT I 4156
16.0 | —64.0 6]17.6 | —76.2 11355 =580 11158 =610 4166
1,0 | —59.1 ... 13.3{ —61.2 | __... 9. —54.8 [..__.. 9.7 ~80.2 |oceuen 11.6
Mean potential tempera-
ture ?welghted) ......... 320.4 356.5 312.6 324.6 338.0 318.6 32L7
Phoenix, Ariz. | St Louis, Mo. | Ban Antonio, Tex. | Soult Bte. Marle, | gpoane wash. | Washington, D. C.
g o g o g o g o g o =] o
-~ -] ~ 4 -~ -] - o -~ o ~ o
Potential temperatures - B E|.|8& £l g1 § | E g1 81,181 8§
& & g | g|&| 2 a| g
gl 8 |&|s| E|&|=s]| B 2 | g s | € |8 s| @
L-] g =] g 8 o g 8 g g 8 3 g 8 ~ Pg‘
s | B g s | 8 g 5| & g s | & g s | & g 5 | 8 g
= = ' 3 ™ = ' = ™ = e =
2 C 2 2 a 3 2 C 2 2 | 2 2 e} 8 2 ] 2
g | 8 ] g | 8 g g | 8 g g F g g 8 8 g | 8 g
=1 o O = 5] D =1 @ 3 =] @ > = @ D
z | & b1 z | & = z | & ] z | A =1 z | & = z | = =
200209 . e - 1{ 51| ~28.0 8| 63| —4L0 .. ) . | 22| 6.9 | —48.6 12| 6.6 | —42.9 6! 66| —43.0
1} 7.2} —41.0 19| 7.6 —45.8 fo__|oeao.. - 28| 8.4} —55.0 4] 86| —54.0 18 7.7 —46.2
310-319 - 1] 9.3] ~50.56 20| 9.5| —55.8 8] 9.0 —47.1 171 8.7 —60.5 231 9.4 —54.6 13| 9.0 -51.6
320-329. e cemmma————— 18} 10.9  —59.3 111 10.5 | —59.3 16]10.2} —-52.1 10.0 | ~§7.2 23]10.7| —60.8 6] 10.4 ~57.0
330-339 15| 11.6 | ~60.4 7l —s01| 23107 9{1.8| —63.8 2]10.6| —5L5
340-349 1118.8 1 ~70.0 3]1L1] —53.3 71125 2112.4 3
350-369 - 1{14.2] -7L0 11129 | —61.0 41181 ] 685 foueuon|ocooe el
380860 _ e eimm——— g m——m————mee 21142 —63.86 2129 -58.0 6| 1.0 —6558 | . |-cooo[ecoeemi]ameaas
370-379 [PV FOIPRINY SRR SR 41134 —57.5 31168 | ~69.7 |- cccofoemofmemama]eaae
380~-389. 1160 —71.0 31139 | —58.0 4167} —68.8 | o lamaofeeimeei) e
300--399 - 2164 —%0.0 || . |- 3159 2
400-409 3161 —66.3 11167 —64.0 3]16.6 1
Welghted means. 1.4 | —58.4 |._.... 9.6 ~63.1 [ _.___ 12,1 | =88.7|......| 83} ~b45 | ...
Mean potential temperature (weighted)......... 4.7 322.1 343.8 304.5 319.5 311.0

RIVERS AND FLOODS

[River and Flood Division, MERRILL BERNARD, in charge]

By BENNETT SWENSON

Precipitation during December 1939 was generally be-
low normal over the country except in the far Northwest,
River stages were low throughout the month with only a
few exceptions, due to the continued deficiency of pre-
cipitation extending from summer and fall months.

In the Columbia Basin a minor rise occurred on De-
cember 15 and 16 but no appreciable flooding resulted.
The Trinity River at Liberty, Tex., reached 24.3 feet
(flood stage 24 feet) on the 27th but no material damage
was reported.

During the 3 days, December 8, 9, and 10, the total
precipitation at Kureka, Calif., amounted to 7.25 inches,
and proportional amounts of precipitation were reported
over the Eel River Basin. Only once in 52 years, Febru-
ary 2-4, 1890, has an equal amount of rain occured during
the same period of time at Eureka and then there was a

total of 8.28 inches. Although this was one of the greatest
rains of record in that basin no flood stages wers reached.
This was due generally to the extremely depleted state of
the ground water, the early slackening of the rain in the
important Willits drainage area, the pause between inter-
vals of intense precipitation, and the total absence of a
snow cover. Some of the creeks in the vicinity of Eureka
overflowed their banks on December 10 when 3.37 inches
of rain fell within 9 hours.

The month of January 1940 was characterized by
extremely low temperatures through the Central and
Southern States east of the Rocky Mountains. On the
other hand, the States west of the Rocky Mountains had
above normal temperatures. Precipitation was deficient
in much of the Mississippi drainage and eastward, except
in Kansas and the Southeast, and in the Southwest, while



